
3.2.6 Welding

3.2.6.1 Where practicable, all full penetration weld joints shall be of the single beveled joint type, with the joint root located on the vacuum exposed side of the joint, Full penetration joints to be welded from both sides shall have the vacuum side welded using the GTAW process, followed by back-grinding on the non-vacuum side prior to completion of the joint.  Exceptions require written PPPL concurrence.



3.2.6.4 Edges or surfaces of parts to be joined by welding shall be prepared by machining, grinding, or plasma arc cutting. Where thermal cutting is used, all scale must be removed by grinding.  Grinding shall be performed using rubber or resin bonded aluminum oxide or silicon carbide grinding wheels not previously used on other than nickel alloy or stainless steel materials. Prior to welding, the joint edges and immediate weld area of the parts to be joined shall be cleaned of all oil, grease, scale or other foreign materials. For degreasing, swab the weld region with acetone or other PPPL approved solvent. No residual cleaning compounds shall be left on the surfaces prior to welding. 




3.2.6.8 Workmanship controls shall be as follows:

a. When the initial pass or passes of a single welded full penetration joint are to be applied by a gas shielded process without the use of backing, the back side of the joint shall be purged with argon and the argon atmosphere shall be maintained until a minimum of ¼ inch weld metal thickness has been deposited.  


c. Vertical position welding must proceed uphill. 







3.2.6.10 Welding sequence and techniques shall be closely controlled in order to minimize distortion. Subcontractor's welding sequence and distortion control methodology shall be provided to PPPL for review and approval as part of the Manufacturing/Inspection/Test Plan. Subcontractor may propose alternate methods of welding and weld types other than those indicated on the drawings. These alternate methods must be fully documented and approved by PPPL prior to use. 

3.2.6.11 Seal welds indicated on design drawings shall be continuous non-structural welds that function primarily to provide leak tightness. 

4.0 TEST & INSPECTION REQUIREMENTS

4.3 Leak Rate Testing

A helium leak rate test shall be performed at Subcontractor's facility prior to shipment, on each port of the completed vacuum vessel cylindrical section in accordance with ASTM E498 and as delineated in the following paragraphs. 

a. All ports shall be sealed with blank covers. 

b. For the testing of each port, one port at a time, a test fixture supplied by Subcontractor for sealing the port under test on the inboard side, including provision for connection of a high vacuum pump, may be installed. Design of test fixture shall be proposed by Subcontractor and approved by PPPL. A suggested method is to fabricate one or more square volumes designed to fit, one port at a time, over any of the port types. The port under test would first have its blank cover installed on the flange. One end of the fixture is weld capped and has a pump out port and the other end is shaped to the inside of the cylinder. A square elastomer "O"-ring groove is machined in the open end of the mouth that will seal against the inside of the cylinder wall. The open end must be stiffened to minimize the deflection under vacuum to prevent rolling or scraping of the elastomer.  An alternative method would be to test the vacuum vessel in its entirety.

c. A Turbomolecular Pump (TMP) and a mechanical vacuum pump shall be used to evacuate the assembly under test.

d. A mass spectrometer leak detector shall be connected to the TMP foreline. A detection sensitivity of 10-10 scc/sec shall be provided. 

e. The port under test, on the outboard side, shall be enclosed with a polyethylene or mylar film bag. The volume enclosed by the bag shall be capable of being filled with helium gas.

f. The port under test shall be evacuated using the TMP to an internal pressure of less than or equal to 10-7 torr. The plastic bag shall be filled with helium and the total helium leak rate shall be measured. The total helium leak rate shall not exceed 1.7 x 10-9 scc/sec. Each port leak rate shall be recorded and provided to PPPL after each test. 

g. Tests shall be conducted, and results recorded, in accordance with PPPL approved test procedures. 

h. All leaks found shall be documented on nonconformance reports, and repaired. Subcontractor's leak repair procedures shall be submitted to PPPL for approval prior to use.

